Differential expression of nucleotide pyrophosphatase/phosphodiesterases by Walker 256 mammary cancer cells in solid tumors and malignant ascites.
Expression of ectoenzymes responsible for nucleotide phosphohydrolysis to form adenosine may represent a mechanism that facilitates the proliferation and spread of malignancy. In this study, we have identified and characterized the ectonucleotide pyrophosphatase/phosphodiesterase (E-NPP) family members expressed during the subcutaneous tumor growth and in the ascitic form of Walker 256 mammary tumor cells. The biochemical characteristics in ascitic forms and expression of NPP 1, 2, and 3 in both solid and ascitic forms of Walker 256 tumor were investigated using RT-PCR and real-time PCR. Walker 256 tumor cells demonstrate E-NPP activities that are associated with extracellular hydrolysis of p-Nph-5'-TMP, and define the biochemical characteristics. The K(m) and maximal velocity for the hydrolysis of p-Nph-5'-TMP in the ascitic tumor cells were in accordance with the NPP reaction. The mRNA expression in the cells of the ascitic form of Walker 256 tumor revealed transcripts for NPP2 and NPP3, whereas elevated expression of NPP3 was observed in solid tumor, after 6, 10, and 15days of inoculation. The dominant gene expressed in both forms of the tumor was the NPP3 enzyme. However, this enzyme was expressed more during tumor development in vivo, when compared with the ascitic cells. We have previously demonstrated that Walker 256 tumor cells express mRNA for ecto-5'-nucleotidase and E-NTPDases. Thus, coexistence with NPP3 suggests an ectonucleotidase "enzyme chain" that is responsible for the sequential hydrolysis of ATP to adenosine, which may be an important therapeutic target in anticancer therapy.